The objective of this paper is to understand the role of small and medium-sized cities as economic locations, and as potential anchor locations, in grounding processes of regional urbanization in the knowledge economy. Based on quantitative occupational data, the deconcentration processes of knowledge-intensive business activities are analyzed for the Greater Stuttgart Region in southern Germany. The way in which the different knowledge bases used in knowledge-intensive business activities influence spatial patterns of economic activity in the surrounding area of the core city, including small and medium-sized towns, is discussed. The knowledge bases differentiated in this paper are analytical, synthetic and symbolic knowledge.
Introduction
Up until the 1990s, a phase of intense suburbanization processes could be observed in Germany. In particular, population patterns changed in favor of suburban areas and at the expense of core cities [1] . However, since the 2000s, a new role for cities-a renaissance of the city, in effect-has been discussed, using the term 'reurbanization' [2] [3] [4] [5] [6] . Reurbanization can be understood either as cities growing-in contrast to a shrinking or slower-growing hinterland-or as positive net migration changes, people favoring cities at the expense of their hinterlands [1, 7] .
The discussion about a renaissance of the city is not only being driven by changing population patterns, but also by changing patterns of economic activities due to the rising knowledge-based economy. As a result of the increasing importance of knowledge-intensive services, and creative and research-intensive industries, working locations in core cities are gaining importance [8] . The increasing importance of cities as economic locations in the knowledge economy can be explained by both the small space requirements of knowledge-processing activities in comparison to manufacturing opportunities (for learning, observation and knowledge exchange) and by their good transport infrastructure (for creating face-to-face interactions beyond local contacts) [9] [10] [11] . Additionally, also density is an important factor influencing-in particular-the settlement of knowledge-intensive business services in agglomerations [12] (p. 1), [13] .
The increasing importance of cities due to the rising knowledge economy has so far been discussed primarily in the context of large cities and metropolitan regions [14, 15] . From this research perspective, only a few outstanding cities, and the regions surrounding them, have been considered. One reason for this is that particular occupations, that require intensive and continuous exchange and contact with others, also tolerate the higher costs in large cities [16] . This focus has developed because large cities have been identified as important locations of knowledge-based economic activities [14, [17] [18] [19] [20] [21] ;
According to Asheim and Gertler [39] , Asheim, Coenen and Vang [10] , and Gertler [40] , three knowledge bases can be distinguished, which simultaneously refer back to the distinction between implicit and explicit knowledge: (a) analytical knowledge; (b) synthetic knowledge; (c) symbolic knowledge.
(a) Analytical knowledge plays an important role in activities in which scientific knowledge has great importance. Scientific knowledge, in this context, refers to formalizable knowledge; that is, knowledge based on formal deductive models and scientific laws [40] . The activities in which analytical knowledge plays a central role mainly include research and development. Here, the development of new products happens through systematic research and the exchange of knowledge in the form of scientific articles or patents [19, 41] . Innovations that are based on analytical knowledge are-in contrast to innovations with other knowledge bases-planned and intentional [41] . Nevertheless, the process is not exclusive or per-se linear-even if the communication follows a more standardized model-and much information is based on codified knowledge, such as protocols or reports [41] . (b) Synthetic knowledge is mainly used in activities where innovations are gained through the application, and new combinations, of already existing knowledge [19, 40] . The production of new synthetic knowledge is mainly determined by the search for solutions to specific problems. Such searches are based on the intensive interaction between the customers and providers of knowledge, through "learning by doing, using and interacting" [41] (p. 1091). Research plays a minor role. New synthetic knowledge is thus produced more inductively than deductively, and its production is more context-bound than the production of analytical knowledge [19] . (c) Symbolic knowledge has strong aesthetic, emotional and semiotic characteristics. According to Asheim, Coenen and Vang [10] , such knowledge is mainly produced and used in activities in the growing cultural industries (media, music, fashion, design, etc.). The creation of symbolic knowledge focuses on the production of a new idea or a new symbol. Although symbolic knowledge can be embedded in material products (e.g., in furniture or clothing), its economic value stems from the meaning of the symbol, the design or the idea, for both consumers and users; that is, through the intangible character of the symbolic knowledge. Symbolic knowledge is therefore strongly context-specific, since the interpretation of symbols, designs or cultural artifacts depends on the understanding and norms of specific social groups [10] . The use and production of symbolic knowledge can thus vary widely between different places [19, 41] .
These different knowledge bases are also associated with different demands on proximity in the knowledge-generating processes. Since face-to-face interaction plays a particularly important role in innovations based on problem-solving processes, synthetic knowledge is more context-bound than, for example, analytical knowledge [42] . This learning process during collaboration usually takes place "by just being there" [41] (p. 1091) and without a fixed goal (buzz) [43] . The social and cognitive dimensions of proximity are decisive here. The different actors in a team must have a certain basic understanding (cognitive proximity) in order to be able to exchange knowledge, despite their heterogeneous professional backgrounds. Each actor must be willing and open to communicate with, and learn from, the other/s (social proximity). The interaction, and thus the other proximity dimensions, can be supported and strengthened through the colocation of the actors and their geographical proximity. Even institutional agreements, such as shared values and norms, can contribute to the success of an innovation and simplify the communication process among the actors. Thus, for innovations based on synthetic knowledge, the trust and interaction between different actors plays an important role.
Analytical knowledge, on the other hand, is based more on implicit knowledge. In order to correctly interpret and understand the codified information passed on, there must be a certain cognitive proximity between the actors [41, 42, 44, 45] . Having access to the information and knowledge of the other participating actors is helpful, and thus organizational proximity plays a role. Especially in the first phases of knowledge production, geographical and social proximity between the actors has a positive effect on interaction, and can sustainably simplify the innovation process [41, 46] .
Since the interpretation of symbols, designs or cultural artifacts depends on the understanding and norms of specific social groups [10] , (temporary) geographical and social proximity-which is expressed as trust between actors-can be especially decisive in the success of innovation with symbolic knowledge content. Institutional proximity, and thus knowledge of the values and needs of the clients as well as the legal framework, can also be decisive. Furthermore, a certain basic understanding among the various actors and users should be reached, especially at the local level (cognitive proximity) [41] .
Materials and Methods

Case Study: The Greater Stuttgart Region
The case study presented in this paper is that of the Greater Stuttgart Region. As Greater Stuttgart Region, we have combined Stuttgart as the core city and all directly adjacent urban-rural regions based on the category of urban-rural region. Three indicators are used to define urban-rural regions: (a) population share in large and medium-sized cities, (b) population density in the urban-rural region, and (c) population density in the urban-rural region excluding large and medium-sized cities [47] . This region is located in southwestern Germany, in Baden-Wurttemberg. In Germany, Baden-Wurttemberg plays a leading role when viewed from demographic, economic and labor-market perspectives. After North Rhine-Westphalia and Bavaria, Baden-Wurttemberg is Germany's most populous and largest state (see Table 1 ) [48, 49] . Baden-Wurttemberg is one of the most innovative regions in Europe, and ranks far above the German average [50] . The unemployment rate in Baden-Wurttemberg has been fallen continuously since 2009, currently standing at 3.2%-the second lowest rate in Germany, behind Bavaria [51]. The Greater Stuttgart Region, in particular, is considered to be the most innovative and economically strong region in the state of Baden-Wurttemberg [52] . In terms of settlement structure, the region is characterized by small (5000 to 20,000 inhabitants) and medium-sized (20,000 to 100,000 inhabitants) cities (see Figure 1 ). This categorization was developed by the Federal Institute for Research on Building, Urban Affairs and Spatial Development [53] , as well as by the categorization of the commuter Urban Sci. 2020, 4, 1 5 of 18 areas and the municipal associations, and is widely used in Germany. Using this categorization here facilitates data comparison with other studies.
the region-Heilbronn, Pforzheim and Reutlingen. The population distribution in the entire region reflects the settlement structure (see Figure 2 ). For these circumstances, the Greater Stuttgart Region can be described as a polycentric region. A dense network of cities and thus a polycentric structure of a region can contribute to offsetting agglomeration and size effects, for example of metropolises. Therefore, "the whole network of cities [can be] more than the sum of its parts" [54] (p. 765), [55, 56] .
In terms of economic structure, the Greater Stuttgart Region is dominated by automotive industries, engineering, information and communication technologies, and creative industries. Due to the strong automotive industry and the many suppliers located in the region, the structure of the entire Great Stuttgart Region is influenced [57] by the industry. Apart from the state capital, Stuttgart, there are only three large cities (>100,000 inhabitants) in the region-Heilbronn, Pforzheim and Reutlingen. The population distribution in the entire region reflects the settlement structure (see Figure 2 ). For these circumstances, the Greater Stuttgart Region can be described as a polycentric region. A dense network of cities and thus a polycentric structure of a region can contribute to offsetting agglomeration and size effects, for example of metropolises. Therefore, "the whole network of cities [can be] more than the sum of its parts" [54] (p. 765), [55, 56] .
In terms of economic structure, the Greater Stuttgart Region is dominated by automotive industries, engineering, information and communication technologies, and creative industries. Due to the strong automotive industry and the many suppliers located in the region, the structure of the entire Great Stuttgart Region is influenced [57] by the industry. 
Data
To operationalize spatial changes in functional economic patterns, occupational data from the Federal Employment Agency (FEA) in Germany is used. The data are available at the local administrative unit (LAU)-1 level, covering local administrative units aggregated into municipal associations. The data enables distinctions to be made between employees, subject to social insurance contributions according to occupational regulations and to the classification of occupations from 1988. This includes all employees subject to social security contributions (i.e., approximately 70%). Not included are civil servants, self-employed persons, unpaid family workers and persons who work exclusively in so-called 'mini jobs'. The reference date for the survey is 31 December of each year.
The FEA's classification of occupational data groups occupations according to their similarity based on the activities, knowledge and skills that distinguish them [58] . The classification of employees according to their occupation, and not their qualifications, or the classification of the employer according to economic area, is used. This allows an analysis of functional patterns.
In the literature, knowledge-intensive business services are differentiated from researchintensive services [17, 59, 60] , and from creative and cultural economic activities [61] ; however, a final definition of what activities are categorized as knowledge-intensive business services is still missing. When selecting the occupational groups for this analysis, reference is made to the works of Growe [19] and Hall [62] . Hall [62] defined services as knowledge-intensive if they have an above-average proportion of highly qualified employees (more than 38.8%). Based on this definition, Growe [19] differentiated 13 occupational groups (see Table 1 ) that could be aggregated into different functions (see Table 2 ). 
In the literature, knowledge-intensive business services are differentiated from research-intensive services [17, 59, 60] , and from creative and cultural economic activities [61] ; however, a final definition of what activities are categorized as knowledge-intensive business services is still missing. When selecting the occupational groups for this analysis, reference is made to the works of Growe [19] and Hall [62] . Hall [62] defined services as knowledge-intensive if they have an above-average proportion of highly qualified employees (more than 38.8%). Based on this definition, Growe [19] differentiated 13 occupational groups (see Table 1 ) that could be aggregated into different functions (see Table 2 ).
The changes are analyzed based on data from 1999 up to 2011. Although data from more recent years is available, the data from before and after 2011 cannot be compared. This disadvantage has resulted from a newly introduced classification by the FEA, introduced in 2012, which reassigned occupational groups without providing the possibility for communication between the two categorizations. The classification of knowledge-intensive business activities into knowledge bases is strongly represented in the literature [42, [63] [64] [65] [66] [67] [68] . In classifying knowledge-intensive activities, we refer to the work of Growe [19] . Here, the occupational data for the knowledge functions is differentiated according to the three knowledge bases (see Table 3 ); however, it should be noted that the various functions are frequently not able to be separated accurately according to the knowledge bases. For example, activities in the fields of accounting and consulting are situated at the interface between analytical and synthetic knowledge (see also [19, 69] ). 
Methods
The aim of this paper is to identify spatial patterns of knowledge-intensive business services for the Greater Stuttgart Region, and thus to map concentration or deconcentration processes, with the aid of quantitative analyses. Percentage changes are calculated to show the shifting roles of locations within the region. Location quotients are used to calculate the relative concentration of services in the various municipal associations [69] . Therefore, the concentration of knowledge-intensive business services in a certain subregion (in this case, a municipal association) is set in relation to all employees in this occupational group in Germany. In municipal associations with values below 1, a below-average concentration of knowledge-intensive business activities was measured. Values greater than 1 describe an above-average allocation of employees in knowledge-intensive business activities.
Results
First of all, a general overview of the different knowledge bases in the Greater Stuttgart Region and in Germany overall is given. Then, the results for the Greater Stuttgart Region are presented and analyzed at the level of municipal associations.
Comparison Between the Greater Stuttgart Region and Germany as a Whole
In order to understand the knowledge bases in the Greater Stuttgart Region, we compare the share of each knowledge base in the Greater Stuttgart Region with that in Germany as a whole at two points in time-1999 and 2011 (see Figure 3 ). The comparison shows that the Greater Stuttgart Region has a stronger focus on analytical knowledge at the expense of synthetic knowledge.
analyzed at the level of municipal associations.
The comparison between the two time points suggests that the shares in the Greater Stuttgart Region approximate the shares in Germany over time. While Stuttgart still had an above-average share of analytical knowledge in 1999 (42%), this share had declined to 38% by 2011 (Germany in 2011: 36%). The share of synthetic knowledge, on the other hand, increased slightly and-at 55% in 2011-approximated the German average. Figure 4 shows that, within the Greater Stuttgart Region in 1999, analytical knowledge was more deconcentrated than synthetic and symbolic knowledge. In the Greater Stuttgart Region, fewer than 20% of employees using analytical knowledge were located in Stuttgart and other big cities, and more than 35% of these employees were located in small cities and rural spaces. Of all the three knowledge bases, symbolic knowledge has a greater affinity with the city. More than 20% of employees using symbolic knowledge were located in Stuttgart and other big cities, and fewer than 25% of these employees were located in small cities and in rural spaces. The comparison between the two time points suggests that the shares in the Greater Stuttgart Region approximate the shares in Germany over time. While Stuttgart still had an above-average share of analytical knowledge in 1999 (42%), this share had declined to 38% by 2011 (Germany in 2011: 36%). The share of synthetic knowledge, on the other hand, increased slightly and-at 55% in 2011-approximated the German average. Figure 4 shows that, within the Greater Stuttgart Region in 1999, analytical knowledge was more deconcentrated than synthetic and symbolic knowledge. In the Greater Stuttgart Region, fewer than 20% of employees using analytical knowledge were located in Stuttgart and other big cities, and more than 35% of these employees were located in small cities and rural spaces. Of all the three knowledge bases, symbolic knowledge has a greater affinity with the city. More than 20% of employees using symbolic knowledge were located in Stuttgart and other big cities, and fewer than 25% of these employees were located in small cities and in rural spaces. Figure 5 shows the percentage change in each knowledge base, standardized to the starting year of 1999, for Germany and the Greater Stuttgart Region over time (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) . This comparison presents a different picture for each of the three knowledge bases. In terms of employees in the field of analytical knowledge, the Greater Stuttgart Region grew faster-year on year-than Germany, up to 2007. From 2002 to 2010, however, a weaker growth was visible. In 2007, the percentage annual growth in the number of employees using analytical knowledge in Germany exceeded the numbers for the Greater Stuttgart Region. This leads to the conclusion that there was a further alignment of employees using analytical knowledge between the Greater Stuttgart Region and Germany (see Figure 3 ). Urban Sci. 2020, 4, 1 9 of 18 Figure 5 shows the percentage change in each knowledge base, standardized to the starting year of 1999, for Germany and the Greater Stuttgart Region over time (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) . This comparison presents a different picture for each of the three knowledge bases. In terms of employees in the field of analytical knowledge, the Greater Stuttgart Region grew faster-year on year-than Germany, up to 2007. From 2002 to 2010, however, a weaker growth was visible. In 2007, the percentage annual growth in the number of employees using analytical knowledge in Germany exceeded the numbers for the Greater Stuttgart Region. This leads to the conclusion that there was a further alignment of employees using analytical knowledge between the Greater Stuttgart Region and Germany (see Figure 3 ).
In contrast, the percentage change in employees using synthetic knowledge in the Greater Stuttgart Region exceeded that in Germany from the beginning of 1999; this is also reflected in the pie charts in Figure 3 . While the number of employees in Germany in 2011 was only a few percentage points higher than in 1999, the Greater Stuttgart Region experienced growth of over 20%. In the area of symbolic knowledge, on the other hand, continuous growth was also emerging in the Greater Stuttgart Region, but, over the course of time, this remained well below the figure for Germany. Previous studies in the field of the knowledge economy have mainly looked at metropoles or metropolitan regions as a whole, and not at the level of municipal associations. With this microgeographical approach, it is possible to take a closer look at both the core city (Stuttgart) and the major cities (e.g., Heilbronn, Pforzheim, Reutlingen) in the Greater Stuttgart Region, and the In contrast, the percentage change in employees using synthetic knowledge in the Greater Stuttgart Region exceeded that in Germany from the beginning of 1999; this is also reflected in the pie charts in Figure 3 . While the number of employees in Germany in 2011 was only a few percentage points higher than in 1999, the Greater Stuttgart Region experienced growth of over 20%. In the area of symbolic knowledge, on the other hand, continuous growth was also emerging in the Greater Stuttgart Region, but, over the course of time, this remained well below the figure for Germany.
Previous studies in the field of the knowledge economy have mainly looked at metropoles or metropolitan regions as a whole, and not at the level of municipal associations. With this microgeographical approach, it is possible to take a closer look at both the core city (Stuttgart) and the major cities (e.g., Heilbronn, Pforzheim, Reutlingen) in the Greater Stuttgart Region, and the processes of reurbanization or deconcentration in the small and medium-sized cities in the environs of the larger cities.
Stuttgart is particularly suitable for this analysis, as it is one of the largest knowledge hubs in Germany [18] . In addition, previous analysis has shown that "the share of knowledge-based professions increased in the [Stuttgart] region but the share of connectivity declined. The importance of skilled workers can be explained by the fact that the Stuttgart region is characterized by high-tech industries. In contrast, service firms appear to be relatively less important in the Stuttgart region" [18] (p. 184). Figure 6 refers to the area surrounding the Greater Stuttgart Region. It shows that, at the end of 2011, the percentage change in employees using all three knowledge bases was higher in the surrounding area than in the core city of Stuttgart. What is striking here is that, especially for employees using symbolic knowledge, the growth rate was already rising faster in the surrounding area than in the core city in 2003. It should be noted, however, that, due to the small number of employees using symbolic knowledge (see Figure 3 ), even slight rates of change are strongly reflected in comparisons with the other knowledge bases. The percentage growth rates in technical knowledge, on the other hand, were dominated by the core city up to 2010, and the shift to the surrounding countryside in the area of analytical knowledge did not occur until 2015. This trend becomes even clearer when comparing the surrounding countryside with the large cities in the surrounding countryside. Here, the percentage growth of all three knowledge bases in the surrounding area (small and medium-sized towns, as well as rural communities) had already exceeded that of the major cities (in this case, Reutlingen, Pforzheim and Heilbronn) in the surrounding area by a large margin since the starting year of 1999. From this, it can be concluded that the surrounding area in particular, and thus, above all, the small and medium-sized towns in the Greater Stuttgart Region, were becoming increasingly important as the locations of knowledge-intensive business activities. Thus, seen through the lens of percentage change, deconcentration processes were taking place in the surrounding area.
In order to consolidate this initial analysis, location quotients are analyzed in the following, at the level of municipal associations. and medium-sized towns, as well as rural communities) had already exceeded that of the major cities (in this case, Reutlingen, Pforzheim and Heilbronn) in the surrounding area by a large margin since the starting year of 1999. From this, it can be concluded that the surrounding area in particular, and thus, above all, the small and medium-sized towns in the Greater Stuttgart Region, were becoming increasingly important as the locations of knowledge-intensive business activities. Thus, seen through the lens of percentage change, deconcentration processes were taking place in the surrounding area. In order to consolidate this initial analysis, location quotients are analyzed in the following, at the level of municipal associations.
Spatial Patterns of the Knowledge Bases
In the case of analytical knowledge, the map illustrating the location quotients shows a relatively diverse picture in 2011, with the number of employees having continued to decenter into the surrounding area (especially in the Heilbronn region) (see Figure 7 ). Comparing this with Figure 6 shows that the stronger growth rates in the area of analytical knowledge since 2004 can also be confirmed by the location quotients. Analytical knowledge is more oriented towards the surrounding areas, although there is still a connection to the major cities. Municipal associations with a particularly high concentration of employees in the analytical knowledge field are located close to the centers 
In the case of analytical knowledge, the map illustrating the location quotients shows a relatively diverse picture in 2011, with the number of employees having continued to decenter into the surrounding area (especially in the Heilbronn region) (see Figure 7 ). Comparing this with Figure 6 shows that the stronger growth rates in the area of analytical knowledge since 2004 can also be confirmed by the location quotients. Analytical knowledge is more oriented towards the surrounding areas, although there is still a connection to the major cities. Municipal associations with a particularly high concentration of employees in the analytical knowledge field are located close to the centers around Stuttgart and Heilbronn. This goes hand in hand with the fact that analytical knowledge is based on implicit knowledge, where social proximity among actors is of particular importance. Geographical proximity, which also coincides with center affinity, can help, but is of secondary importance for occupations in the field of analytical knowledge.
Results from Growe [19] showed that, in 1999, the centers in particular showed above-average importance in the field of analytical knowledge, and that the deconcentration processes into the surrounding area took place in the period up to 2011. Our results also indicate deconcentration processes. This strengthens the hypothesis that the centers, in particular, were no longer gaining in importance for knowledge-intensive activities, in this case specifically for the analytical knowledge base see also [23] . Compared to the analytical knowledge base, synthetic knowledge presents a more homogenous picture by considering the location quotients from 2011. There are some municipality associations that have an above-average concentration of synthetic knowledge employees compared to the rest of the subspace (values between 1 and 1.5); however, no municipal associations with particularly large values stand out. In addition to Stuttgart and Heilbronn as big cities, some small towns also show an above-average concentration of synthetic knowledge. By combining the analysis of the location quotients with the results from Figure 5 , it is confirmed that synthetic knowledge is still strongly concentrated in the core city of Stuttgart. However, the first steps of deconcentration processes can be identified, particularly in the hinterlands of core cities like Heilbronn and Reutlingen.
One reason for this is that colocation in particular can promote cooperation in the field of synthetic knowledge, since personal contact and interaction play important roles in this. Cognitive and social proximity-and thus trust-among the different actors involved in the process, are also promoted through colocation and thus employee concentration. Due to the importance of face-to-face interactions in this process, spatial proximity still plays a major role in employees using synthetic knowledge.
Looking at the third category of knowledge bases-symbolic knowledge-the location quotients in particular show a greater central and regional focus compared with synthetic knowledge. Especially to the south-west of Stuttgart, there are small and medium-sized towns that have a disproportionately high concentration of employees in the branches of media and advertising. It should be noted, however, that, due to the small number of employees in the field of symbolic knowledge, the concentration of employees in the different municipal associations is disproportionately high compared to those of the other knowledge bases. Thus, the location quotients of symbolic knowledge in particular must be considered separately and not in direct comparison.
Studies that have looked at Germany as a whole [19] have indicated that symbolic knowledge is mostly located in the core cities and not in the surrounding areas, but only in certain cities, such as Hamburg, Berlin, Essen, Munich and Baden-Baden, which are well known as media cities. There, a positive correlation with concentration processes in the core cities also became apparent [19, 70, 71] . In the case of the Greater Stuttgart Region, our analyses show that the surrounding area, especially, is gaining in importance for symbolic knowledge occupations. Based on Figure 6 , the growth rates also show there has been a surplus in the surrounding area since 2003.
The Greater Stuttgart Region, which is best known for technical occupations and industrial production in Germany, does not represent a hub for symbolic knowledge (see also Figure 4 ). Therefore, it is notable that the small and medium-sized towns in the surrounding area can benefit especially from symbolic knowledge occupations, and that no strict affinity for the core city has prevailed, although a certain degree of regional concentration was found. This is also supported by the fact that (temporary) geographical and social proximity is particularly important for processes of symbolic knowledge, which, however, can also take place in smaller centers in the surrounding area.
Discussion and Conclusions
This paper aimed to understand the role of small and medium-sized cities as economic locations in the knowledge economy. Although some studies have highlighted that not only large cities act as hubs for knowledge-intensive activities, but also their surrounding conurbations [23] , the role of small and medium-sized cities in the knowledge economy has been underexposed. In addition to that, most of the municipal associations in the Greater Stuttgart Region are located in the commuter area of one of these large cities (see Figure 1 ). This, in turn, supports our argument that small and medium-sized towns in the commuter area of large agglomerations should be examined especially with regard to their opportunities in the rising knowledge economy. For the analysis, we have drawn on the different knowledge bases of analytical, synthetic and symbolic knowledge, each of which has its own requirements for the different dimensions of (temporary) proximity and, thus, space and place.
Our analyses have shown that small and medium-sized towns in the environs of large cities can benefit not only from population growth [3] , but also from new economic sectors. The Greater Stuttgart Region is known to be a region specializing in technical activities and industrial production, and has a distinctive polycentric structure. In the direct hinterland of the core city of Stuttgart are Reutlingen, Heilbronn and Pforzheim, three other large cities, some of which could also serve as anchor points for economic activities.
Our analyses have shown that analytical knowledge, in particular, dominates the region in comparison to Germany in 1999, but that the region gradually aligned towards the German average up to 2011.
Looking at the spatial patterns in the surrounding area in the Greater Stuttgart Region, the renaissance of the cities can also be observed in the small and medium-sized towns. Especially in the field of analytical knowledge, and in the immediate surroundings of the major cities, deconcentration processes have been taking place, the small and medium-sized cities benefiting from economic activities.
In contrast, occupations in synthetic knowledge are already relatively evenly distributed across the region, and there, only a slight tendency towards further deconcentration was found. This can be interpreted as a saturation effect.
Against the trend and previous studies, Stuttgart is presented as a growing region, in terms of symbolic knowledge. Whereas symbolic knowledge has elsewhere been described as having an affinity for the city, in the Greater Stuttgart Region, it is located in hubs in the surrounding area. One explanation for this is that Stuttgart has a relatively small share of occupations using the symbolic knowledge base, and thus even small changes in the number of employees can be seen in the analysis as disproportionate increases, for example.
Based on the previous findings we suggest differentiating three research implications. To understand the role of small and medium sized cities further research should account for possible path dependencies of the respective regions and the regions' economic structure compared to neighboring regions and the national economic structure, the relation of small and medium sized cities to the next large city (monocentric structured region or polycentric structured region), and the urban affinity of the occupations located in the respective small and medium sized cities and their region.
In sum, it can be stated that the agglomeration itself, as well as polycentric structures of a region, are particularly important for small and medium-sized towns in order to play an economic role in the knowledge society. With this argumentation, we agree with [26] . Policy implications have to take into account the local structure of the region, in the case of Stuttgart for example the dominance of the automotive industry, which influences the whole region economically and therefore also the settlement of the different knowledge bases. Due to these particularities, local policy implications have to be specialized "to strengthen their local autonomy" [26] (p. 31) and to successfully position the region in the knowledge economy as well.
To substantiate the findings of this pilot study, first, further regions need to be examined, with regard to the impact of the knowledge economy on small and medium-sized cities. Second, from a policy and planning perspective, it is necessary to shed light on the different regional preconditions and possible policy implications that support the hinterland of conurbations in monocentric regions as well. In addition, with regard to policy implications, discussions must also be held as to the extent to which local or supra-regional policies can bring advantages for the respective region [26] . This includes an estimation about the potential attractiveness of specific small-and medium-sized cities for various occupations, depending on their urban affinity (the higher the urban affinity of an occupation, the higher the need for large agglomerations). Third, it is useful to analyze both the demographic and economic developments in these regions in order to examine the extent to which small and medium-sized towns can be regarded as dormitory towns or as places to live and work. This leads to further questions in the field of spatial planning, particularly mobility and infrastructure planning. 
